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ABSTRACT
This paper calculates the expected gravitational wave background (GWB) in the
quasi-steady state cosmology (QSSC). The principal sources of gravitational waves in
the QSSC are the minicreation events (MCE). With suitable assumptions the GWB
can be computed both numerically and with analytical methods. It is argued that the
GWB in QSSC differs from that predicted for the standard cosmology and a future
technology of detectors will be able to decide between the two predictions. We also
derive a formula for the flux density of a typical extragalactic source of gravitational
waves.
1 INTRODUCTION
There have been several multiwavelength tests of cosmo-
logical models involving electromagnetic radiation. On an
independent note it is hoped that additional tests may be
eventually forthcoming as the technology of detecting grav-
itational radiation improves. In a previous paper (Sarmah,
et al.,2006, hereafter referred to as Paper I), it was shown
that a new type of source of gravitational radiation is sug-
gested by the quasi-steady state cosmology (QSSC in brief
hereafter)in the form of a typical , mini-creation event. It
was argued that these events may just be detectable by the
next generation detectors.
In this paper we will try to estimate the radiation back-
ground produced by gravitational waves emitted by minicre-
ation events (MCEs in brief). This result should be of inter-
est because of its comparison with the prediction of a relic
gravitational wave background in the standard (big bang)
model of the universe. We will make such a comparison and
suggest the features that observations of the gravitational
wave background (GWB in brief) may look for.
In the following sections we begin with a discussion
of what QSSC is and how it is dynamically driven by the
MCEs. In Section 3, we derive the expected GWB arising
from the MCEs. In Section 4, we attempt a comparison of
our derived result with the standard model as well as with
observations. In the concluding section we will highlight the
importance of such a calculation in our quest for the right
cosmology.
2 THE QUASI-STEADY STATE COSMOLOGY
2.1 The mathematical model
The QSSC model was first proposed by Hoyle, Burbidge and
Narlikar, to be collectively referred to as HBN, in 1993. Their
original paper (HBN, 1993) was followed by several others
in the following years (see, for example, 1994a, 1994b) in-
cluding a technical monograph (HBN, 2000), which gives a
comprehensive account of the QSSC model. The cosmology
uses the Machian theory of gravity by Hoyle and Narlikar
(1964,1966) modified to include creation of matter. The cre-
ation terms are essentially described by a negative energy
scalar field. Additionally there is a cosmological term of the
form similar to the λ term in relativity, except that it has
the opposite sign. The field equations are given by
Rik −
1
2
gikR+λgik = −
8πG
c4
[Tik − f(CiCk −
1
4
gikC
lCl)](1)
where f is a coupling constant while λ is the cosmological
constant. λ, however, has the opposite sign (negative) in this
cosmology.
The QSSC model arises as a combination of two types
of solutions of the above equations. The cosmological solu-
tions after using the symmetries of the Weyl Postulate and
the Cosmological Principle, are described by the Robertson-
Walker line element with vanishing curvature parameter k
:
ds2 = c2dt2 − S2(t)[dr2 + r2(dθ2 + sin2θdφ2)]. (2)
The function S(t) describes the scale factor of the uni-
verse.
The two types of solutions arise depending on whether
matter is being created or not. The combination of the two
alternatives is represented by the solution for the scale factor
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S(t) = exp(t/P )
[
1 + η cos
2πτ
Q
]
. (3)
Here the part exp(t/P ) represents the creative part
which recalls the classical steady state model of Bondi and
Gold (1948) and Hoyle (1948). If there were no other term,
this would describe a steady state universe with a constant
rate of expansion given by Hubble’s constant equal to 1/P
as measured by the time coordinate t. The second term in
the scale factor represents oscillations of period Q as mea-
sured by the time coordinate τ . τ is a nonlinear function
of t but it is more or less proportional to t except close to
the minimum values of S. Henceforth we will take τ = t.
Accordingly the scale factor is modified from (3) above to
S(t) = exp(t/P )
[
1 + ηcos
2πt
Q
]
. (4)
Also,we have P >> Q and the constant η lies in the
open interval (0,1) so that the scale factor is nonsingular.
The details of these QSSC solutions may be found in the
paper by Sachs, et al.(1996). With reference to the epoch
t = 0, we note that the maxima of S lie at epochs equalling
Q, 2Q, 3Q,...in the future values of t and 0,−Q, −2Q,...in
the past epochs. In the same way, the minima lie at t-values
0.5Q, 1.5Q,... in the future and −0.5Q, −1.5Q...in the past.
In such a model with time-axis extending from past
infinity to future infinity, each cycle is physically the same as
all others. This is because, matter creation occurs selectively
near the minima of the scale factor for a reason which will be
given shortly. Since because of the exponential term in the
scale factor, the density of the universe drops off by a factor
exp (−3Q/P ) between two successive minima, the creation
of matter occurs to compensate for the drop. (See Sachs,
et al. op.cit.)This is the reason for calling the cosmology
“Quasi-Steady”.
In this scenario, where do we place ourselves? Since all
cycles are alike, we can choose any! Without loss of gener-
ality we place our present epoch at a t-value between 0.5Q
and Q (note now the minimum 0.5Q lies in the past). De-
noting the present epoch by t0 we determine it by using the
observed value of Hubble’s constant:
H(t0) =
S˙
S
|t0 (5)
Relations like these help determine the values of the pa-
rameters of the model, namely, P , Q, η and t0. HBN (2000)
gives details of how this can be done. The important point
is that given four constraints to determine these parame-
ters, the QSSC is vulnerable to any more observational con-
straints, just as the old steady state theory was constrained
by observations.
To fix ideas, we will follow the analysis given in Chapter
16 (pages 199 - 201) of reference (HBN, 2000) to fix the
numerical values of the parameters as under :
P = 20Q, Q = 42× 109 yrs, η = 0.85
Redshift of last minimum = zm = 8
Present epoch t0 =
1
2
Q+ 0.3Q
Note that the maximum redshift expected in this model
with the above parametric values is 8. As explained in the
discussion above, slightly different values of the parameters
will give slightly different answers for t0 and zm. The QSSC
authors have argued there that available data may be used to
give values to these numbers and then the theory be used for
testing. Accordingly we adopt these values for our estimates
of gravitational wave background.
2.2 The minicreation events
We now come to the creation process itself. We confine our-
selves to a brief description, referring to HBN (2000), Chap-
ter 18 for details. The creation of matter in this cosmology
is in the form of the Planck particle with mass,
mPl =
(
3h¯c
4πG
)1/2
(6)
Indeed, given the fundamental constants G, c and h¯,this
is the only combination with dimensions of mass. Since the
field equations tell us that the condition for creation is the
equality
Ci = pi(momentum); pip
i = m2Plc
2 (7)
describing a balance between the energy-momentum of mPl
created and the negative energy of the C-field present, there
is no violation of the conservation law for energy. The C-field
idea, first introduced by Maurice Pryce (private communica-
tion) in 1961 was extensively used by Hoyle and Narlikar (see
for example, 1962,1963,1964a,1964b,1966). Although consid-
ered unphysical in the sixties, it has resurfaced as phantom
fields (Sami 2004) today.
The creation condition is in general not possible to sat-
isfy in view of the large mass of the Planck particle. It can,
however, be satisfied in a strong gravity environment. If we
consider the Schwarzschild type metric, the C-field strength
shoots up as one goes closer to the Schwarzschild radius as
shown below:
CiCi ∝
(
1−
2GM
c2R
)−1
(8)
In general relativity a black hole forms through grav-
itational collapse of a massive object. If C-field is present,
there is a bounce of the collapsing object just outside the
Schwarzschild radius. This is where a condition for creation
of new matter is possible. Since, as seen in (7), creation of
matter has to be balanced by C-field, we also get the C-field
created. And, because of its negative energy, it creates, lo-
cally, a repulsion force that drives away the created mass.
Thus we have a finite, nonsingular event resulting in explo-
sive creation of matter. This is called a mini-creation event.
We shall henceforth refer to it as MCE.
A more likely form of MCE considered in Paper-I arose
from a Kerr-type spinning object. Such an object would re-
sult in ejection along two oppositely directed jets along the
poles as there is least resistance to ejected particles in mov-
ing away.
c© 0000 RAS, MNRAS 000, 000–000
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2.3 Observational tests
Several observational tests have been applied to QSSC such
as the redshift magnitude relation, radio source count, cre-
ation of light nuclei, relic radiation peaking at microwave
wavelengths, formation of large scale structure, etc. Details
can be found in HBN (2000) and later papers of Narlikar et
al. (2002),(2003), Vishwakarma and Narlikar (2010).
Additionally, QSSC has also suggested a few potential
tests that distinguish it from the standard model. These
include the finding of very old (age ∼ 20 Gyr) stars, discov-
ery of blueshifted galaxies beyond 27th magnitude, baryonic
matter density exceeding the limit permitted by big bang
etc.
To this last category we now wish to add the input pro-
vided by observations of the gravitational wave background.
We will next show how we may compute such a background
in a form that can be compared to the result expected from
standard cosmology via inflation. As and when technology
progresses to a level that one can actually carry out back-
ground measurements, it is useful to have theoretical pre-
dictions ready.
We wish to clarify here that this paper is limited to
the topic of gravitational waves only in the role they might
play in testing cosmological models like the standard model
and the QSSC. As indicated at the beginning of this subsec-
tion, some work has been done using different wavelengths of
electromagnetic radiation to constrain the parameters spec-
ifying the QSSC. The main theme of this paper is not con-
cerned with the findings of those tests, although we expect a
review of all such observational tests will eventually decide
on the viability of QSSC.
In this connection, the use of the Alcock-Paczynski test
by Lopez-Corredoira (2014) to exclude certain models in-
cluding the QSSC is a recent addition to these other obser-
vational tests. Although the probability of the QSSC model
is low, 2 % is not low enough to definitely discard the QSSC,
and that the statistics with the data analysed may be sensi-
tive to methods used to disentangle redshift distortions and
geometric cosmological distortions (private communication
1). A paper reviewing tests like these along with the others
mentioned earlier will indeed be timely and we plan to take
it up as a separate exercise.
3 COMPUTATION OF GRAVITY WAVE
BACKGROUND IN THE QSSC
We will estimate the total contribution to the gravitational
wave background in the QSSC, on the assumption that the
background is built up from contributions made by all Mini-
Creation Events. Thus we will include contributions of all
MCEs from all past cycles of the cosmological model. To
this end we first estimate the gravitational waves emitted
by a typical MCE.
3.1 Gravitational waves from a typical MCE
In Paper I there is an extensive discussion of this topic and
we can do no better than draw on the results obtained there.
1 Authors are grateful to Lopez-Corredoira for pointing this out.
As described in the preceding section, the MCE may be visu-
alized as a twin jet event which ejects newly created matter
in opposite directions. Let M˙ denote the rate of creation of
matter in the MCE and suppose that the created matter is
moving in the two jet directions with speed u. In Paper I it
was shown that the radiation reaction does not slow down
the source significantly.
The formula (18) in Paper I gives the rate of emission
of such an MCE:
LGW =
c3
16πG
α
(
4GM˙u2
c4R
)2
· 4πR2
=
4GM˙2u4α
c5
(9)
where α is a dimensionless constant of order unity and LGW
is the luminosity of the MCE integrated over all frequencies.
To fix ideas we will assume that a typical MCE emits
newly created matter at the rate of 200 solar masses per sec-
ond and take u = βc. Formulae (21) and (22) of Paper I give
the Fourier transforms of the gravitational wave amplitude
for the two polarizations as
h˜+(ν) =
M˙Gu2
π2c4R
.ν−2 · sin2ǫ cos 2Ψ (10)
h˜×(ν) =
M˙Gu2
π2c4R
.ν−2 · sin2ǫ sin 2Ψ (11)
These formulae are based on angular spherical coordi-
nates ǫ and ψ for the direction of the jet. Although the
frequency ν seems to cause infrared divergence, as was ex-
plained in Paper I, there is an effective cut off because of
bounded timescales of the sources.
Although, the assumed geometry of a typical MCE was
rather special, we will allow for variations in it and the in-
frared divergence may be softened by the frequency depen-
dence being just ν−1 over a finite range (νmin, νmax).
So the emission rate of an MCE may be taken as
LGW (ν)dν =
4GM˙2u4α
c5ν2
Kdν (12)
where νmin < νmax and K is chosen so that
K
∫ νmax
νmin
dν
ν2
= 1 (13)
Thus, when νmax ≫ νmin, we have K = νmin. We will
assume this to be the case.
Finally, we need to feed in information of the number
densities of the MCEs and their creation rates. We relate this
information to the dynamics of the QSSC in the following
way.
Consider two successive minima of scale factors, sepa-
rated by the period Q. The density of matter at the start
of the cycle is denoted by ρ, say. Because of the secular ex-
pansion factor in S, the matter density would drop by the
factor exp(−3Q/P ) at the next minimum epoch. However,
the creation of new matter mainly through the MCE activ-
ity, would restore the density to its previous value at the
start of the cycle. This tells us that the density of matter
created will be
ρcr = ρ
[
1− exp
(
−
3Q
P
)]
. (14)
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We will estimate this figure by taking the present density ρ0
as
ρ0 =
3H20
8πG
, (15)
H0 being the present Hubble constant.
The density at the minimum epoch will therefore be
ρ = ρ0
S(t0) |
3
S(Q/2)3
= ρ0
(
1 + η cos 2pit0
Q
1− η
)3
exp
[
3(t0 −
1
2
Q)
P
]
. (16)
Note that given the QSSC parameters t0, P , Q and η
we have ρcr fully determined.
This has to be equated to the matter created per unit
volume through the MCE activity. If each MCE generates
matter at the rate of q solar masses per second and the
activity lasts for T seconds, then we have the number of
MCEs per unit volume as
N =
ρcr
qTM⊙
. (17)
Using (14) and (17) we get
N = ρ
[
1− exp
(
−
3Q
P
)]
.{qTM⊙}
−1 . (18)
3.2 Gravitational wave background
It is convenient to begin with the formula used commonly
by optical astronomers when evaluating the dimming of a
source of radiation observed from far away. The formula is
given in any standard text of cosmology; see for example, the
book by Narlikar (2002). Given that a source with redshift z
has luminosity L distributed as a spectrum F (ν)dν so that∫
∞
0
F (ν)dν = 1, (19)
then the flux of radiation crossing unit normal area at the
observer over the frequency band [ν, ν + dν] will be
ζ(ν) =
LF (ν · 1 + z)
4πr2S20(1 + z)
. (20)
We have to sum these expressions evaluated at all past
epochs of minimum S(t). As we saw before, these occur at
epochs
1
2
Q,−
1
2
Q,−
3
2
Q, · · · . (21)
i.e., at
tn = −
(
n−
1
2
)
Q (22)
for n = 0, 1, 2, · · · .
Redshifts of these epochs are respectively
zn =
S(t0)
S(tn)
− 1
= exp
t0 − tn
P
·
1 + η cos 2pit0
Q
1− η
− 1. (23)
We now carry out essentially an Olbers-type calculation
which in earlier times led to the well-known Olbers paradox.
Only, we use here gravitational wave background instead of
the optical background.
Taking ourselves as located at r = 0 with the present
epoch t0, we find that if a radiation pulse, emitted by an
MCE at a minimum epoch tn is to reach us here and now,
its distance from us has to be
rn =
∫ t0
tn
cdt
S(t)
. (24)
Let us suppose that the creation activity of MCEs lasted
for a short period after the minimum epoch. Although we
are assuming that the MCEs occur during a short period,
they occur all over the universe. Thus the GWs we receive
come to us from different radii at different times forming
a continuous wave background. Now we proceed with the
calculation.
Suppose a thin shell of radial thickness
∆ = (1 + zn)
−1 second (25)
is sending gravitational radiation to r = 0, reaching the
observer (i.e. ourselves) there lasting for a period of 1 second
of our time. The volume of this shell will be
∆Vn = 4πr
2
n(1 + zn)
−1S20c. (26)
Although non-Euclidean geometry might modify this
formula somewhat, we will proceed with the above Euclidean
formulation since the differences between geometries are un-
likely to be significant.
Hence the number of MCEs contributing to GWB in
our neighbourhood is given by ∆Vn · N . The flux density
contributed by each MCE over the range of frequencies (ν ,
ν + dν) is φn(ν)dν where
φn(ν) =
αGM˙2u4νmin
πr2nc5ν2(1 + zn)3S20
. (27)
The suffix n indicates that φn(ν) originates in the creation
process just after the nth minimum [n= 0, 1, 2, ...]. Summing
over all n gives the total contribution of the past MCEs as
B(ν)dν where
B(ν) =
∞∑
n=0
4αGM˙2u4νminN
c4ν2(1 + zn)4
(28)
To fix ideas we substitute typical QSSC values, P =
20Q, Q = 42Gyr and η = 0.85 and also substitute the value
of N from Eq. (18) and the density at minimum epoch from
Eq. (16). This gives us the following equation for the GW
flux:
B(ν) =
4αGM˙2u4νmin
c4ν2
ρ0
qTM⊙
×
(
0.15
1 + 0.85(cos 1.6π)
)
e−0.015
(
1− e−3/20
)
×
∞∑
n=0
exp
(
−
n
5
)
. (29)
The series in Eq. (29) can be easily summed and yields,
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∞∑
n=0
exp (−
n
5
) ≃ 5.52 . (30)
We may follow the model proposed in Paper I and take
u = ·8c and T = 1000 sec. The value of B(ν) integrated
over all ν gives the total GWB as,∫
∞
νmin
dν B(ν) ∼ 6.8×10−5
(
T
1000 sec
)−1
ergs cm−2 s−1 .(31)
In general, though, only the first few terms of the series with
the values n = 0, 1, 2, ... will contribute significantly to the
sum.
The GW flux per unit frequency is,
B(ν) ∼ 6.8×10−5
νmin
ν2
(
T
1000 sec
)−1
ergs cm−2 s−1Hz−1 .(32)
If we take νmin = T
−1 for the MCE source which expands
for T secs, and convert the flux from Eq. (32) into energy
density of gravitational waves we get in comparison with the
closure density - Ω ∼= 10−29g cm−3 - the expected energy
density of gravitational waves ΩGW (ν) as,
ΩGW (ν) ∼= 1.4× 10
−12
(
ν
10 Hz
)−2 ( T
1000 sec
)−2
. (33)
The Einstein Telescope is believed to have the sensi-
tivity to be just close to observing ΩGW at 10Hz (vide
Sathyaprakash and Schutz 2009). However, these are just
order of magnitude estimates. If we had taken T ∼
< 160 sec.,
then ΩGW (ν) ≃ 5 × 10
−11 which would be in the detec-
tion ballpark of the Einstein telescope. Any such detection
would constrain the QSSC model. Integration over ν gives
ΩGWB ≈ 1.4 × 10
−8. This is an indicative figure since at
present we have very little information about such sources.
3.3 GWs from a single MCE
Apart from the gravitational wave background derived
above, it is useful to derive an expression for the flux of
radiation received from an MCE source at the nth epoch.
Eq. (27) gives the formal expression for this flux; but its
simplification is of interest (and possible future use) when
gravitational wave detectors are able to pick out individual
sources.
Starting with Eq. (27) and putting in QSSC values we
get,
φn(ν) =
αGM˙2u4νmin
c7ν2Q2
In , (34)
where,
In =
e−0.125(0.15)3
π{1 + 0.85 cos (1.6π)}5
exp
(
−
3n
20
)
×
[∫ 0.8
1
2
−n
e−τ/20dτ
1 + 0.85 cos (2πτ )
]−2
. (35)
We can compute In numerically for a few typical values, say,
n = 0, 1, 5, 10, .... They are mentioned below in Table I.
Table 1
n In
0 0.000459557
1 0.0000348655
5 1.08893 × 10−6
10 1.06947 × 10−7
50 9.49022 × 10−13
100 3.03132 × 10−18
We now show how an analytical solution can be ob-
tained for the above expression, especially for the integral.
We expand the denominator of the integrand in Taylor se-
ries in even and odd powers of −η cos 2πτ and rewrite the
integral as:
∞∑
m=0
∫ 0.8
1
2
−n
e−Aτ
[
(−η cos bτ )2m + (−η cos bτ )2m+1
]
dτ (36)
We can separately solve for the even and the odd parts and
then sum over m to obtain the analytic value of the integral
(Prudnikov et al., 1986). For convenience we firstly give the
integrals for the even and odd parts and then go back to the
summations.
Case 1 : The even part of the integral is:∫
e−Aτ ( cos bτ )2m = −
(
2m
m
)
e−Aτ
22nA
+
e−Aτ
22n−1
× (37)
m∑
k=1
(
2m
m− k
)
−A cos 2kbτ + 2bk sin 2kbτ
A2 + 4b2k2
Case 2 : The odd part of the integral
∫
e−Aτ ( cos bτ )2m+1 =
e−Aτ
22n
m∑
k=0
1
A2 + b2(2k + 1)2
(38)
(
2m+ 1
m− k
)
(−A cos (2k + 1)bτ + (2k + 1)b sin (2k + 1)bτ )
where b = 2π and A = 1/20.
It is interesting to observe that these integrals can be ex-
pressed in terms of the polylogarithm functions (Molli et al.
2011, Lewin 1981). On substituting the appropriate limits
in the above expressions followed by summation over m and
then using our analytic expression of Eq. (36) in Eq. (35),
we obtain the same numerical values of the integrals In for
various values of n given in Table I and so also for φn(ν).
Of more interest is the estimate of the signal-to-noise
ratio (SNR) of a single MCE occurring at the last minimum
epoch t = 0.5Q. The gravitational wave signal from a MCE
is a linear combination of the two polarisation amplitudes
h˜+(ν) and h˜×(ν) given by Eqs. (10) and (11) involving orien-
tation factors. Averaging over the orientations, the average
SNR ρ is given by the equation:
ρ = 2α
M˙Gu2
π2c4R
[∫ νmax
νmin
dν
ν4Sh(ν)
]1/2
, (39)
where α ∼
< 1 is the average orientation factor and Sh(ν) is
the one sided PSD of the ET-D configuration given by Hild
et al (2011). Taking M˙ ∼ 200M⊙ per sec, u ∼ 0.8c and
R = c
∫ 0.8Q
0.5Q
e−t/20Q dt
1 + 0.85 cos(2πt/Q)
∼ 10 Gpc , (40)
c© 0000 RAS, MNRAS 000, 000–000
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we estimate an average SNR of 2.3. This value is in the same
ballpark as that obtained by Marassi et al (2011) for other
sources of the stochastic gravitational wave background.
3.4 Some Caveats
The expression for B(ν) derived above may, however, lead to
a gross under-estimate of the gravity wave background. For,
the typical MCE chosen to contribute to the background,
as taken over Paper I, is a powerful one. Indeed, in Paper I
we were interested in the detection of an MCE by detector
technology of foreseeable future. In general, the QSSC ex-
pects creation events of various strengths. The bulk of them
will be numerous but weak and so may not be individually
detected. A powerful MCE of the kind chosen to give B(ν)
will have emission of newly created matter at the rate of
200M⊙ per second, travelling outwards at velocity u = 0.8c.
If instead we had chosen the typical ejector to be working at
M⊙s
−1 and ejecting matter at speed u = 0.99c, then a cal-
culation similar to (17) would give N ∝ (qTM⊙)
−1 a value
200 times higher thus resulting in a value of B(ν) higher
than estimated above. For this region the calculation done
in section 3.2 is indicative only and it can be better focussed
after we have a better understanding of the sources of grav-
itational waves.
We now consider how our results compare with the stan-
dard model.
4 A COMPARISON WITH STANDARD
COSMOLOGY
In the standard model inflation generates both (scalar) den-
sity perturbations and (tensor) gravity wave perturbations
that are predicted to evolve independently, with uncorre-
lated power spectra. The amplitudes of tensor modes fall off
rapidly on sub-Hubble radius scales. The tensor modes on
the scales of Hubble-radius along the line of sight to the last
scattering distort the photon propagation and generate an
additional anisotropy pattern predominantly on the largest
angular scales.
On large angular scales, the curl component (B-mode)
of CMB polarisation is a unique signature of inflationary
gravitational waves. The amplitude of B-mode CMB polar-
isation is a direct probe of the energy scale of early universe
physics that generates the primordial metric perturbations.
The relative amplitude of tensor to scalar perturbations, r,
sets the energy scale for inflation E = 3.4×1016 GeV r1/4. A
measurement of B–mode polarisation on large scales would
give us this amplitude, and hence a direct determination
of the energy scale of inflation. The spectrum of stochastic
gravitational wave energy density spans a vast range from
the cosmological Hubble scales down to scale of centimetres
(dictated by the energy scale of reheating).
In contrast to the above expectation, which depends of
course on the type of inflationary past, in the QSSC dis-
cussed in this paper we do not expect a strong signal for po-
larisation in GWB to survive since the different MCEs are
randomly oriented. So far as the intensity of GWB is con-
cerned, an order of magnitude estimate given in §3.2 above
may be compared with standard cosmology where inflation
leads to a flat spectrum of background at ΩGWB ∼ 10
−14.
The spectral form αν−1 may be another distinguishing fea-
ture of the QSSC.
5 CONCLUSION
Although still well below detectable limits, the gravitational
wave background in the QSSC presents a coherent answer
that can be eventually tested. Since the MCEs are expected
to be randomly oriented, we do not expect a strong polar-
isation signal to emerge. The spectral signal over limited
frequencies will be like ν−n with n between 1 and 2. This
signal and the lack of polarisation may be looked for as in-
dicators of QSSC, whereas a clear signal highlighting polar-
isation and spectral features characteristic of the standard
model will go in its support. For the time being, however,
we have to be patient and look for improvements in the de-
tection techniques. The same applies to the practical use of
formula (34) for individual sources.
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